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Besides ,~he weB@mown N-aee ,~y] - /~hexosa~dase  
A ~a,d B fo rms that  been;  w~ddy ha human 'tissues 11] 
~er~ have  f ro .an- ,~e ~o t inge  ~en ,~ep.o~s  ,Of fu r ther  
-forYJls Of  t]~/dS e.T tzy~ae ~ parti.~ular physio!ogical  States, 
e.g. the presence of hex,osamfl~dase P in p~e,gnaney 
• 
se,ram 121- 
Pm~t~cular tt~nlfion has ~een ~aid to  the  n~re  of 
hex~sam,~nida~es in brz in -tissue ~ ~ieWof  eHects  of 
the genel ie  hexosamirf idase def ic iencies N Tay  Sachs  
~,,fl San ,dhof fs  diseases.. Two recent reports  [3, ,:4] 
have. Shown that  a fiarther forth; ~exosamhai,d,~se C 
can be detected  in foetal  and adu]t b~ "ain ~nd in  some 
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fmmgy e f enzymes  ",an au  at!e~npt ~,o es~aNhh s~m,e 
cta~rae~eris~Jes of ~ new. J~o-e,nzymie form; .- 
. - , , - . -  " .  - 
2.  ~ la~er ia l s  .and  , 'me l~o~ " ' . . . .  - " " 
BI .~ ~nd o, .~er  ~ss~es fzom n.o~m,, tu~vm~r ~ . . . . .  
a~d f~om c~es  o f  Tar  ~chs  .diSeas~ were ob~ed -at 
• . " i 0@ - '  " . ' i . . "  . • " 
pDs,~ ,~.ort,ern mud s~o;~d, a~.--20_ C un~.  zeqm~e~L 
H,ornogena~es (5 '~ w/v)  were  made Jn  ~the. appI~p:f ia~ 
buf, fe~ for  "the Subsequenl  i~zea~me~t ,~,fl ,eemf i~g~d 
5n an ~L~.E . .18  ref r igmated eentn f~ge for  3,0 rain m 
! 5000 ~m mad 4°C,-the ~upe,rrmtam(b:emg ~ used aS . • 
~heenzymep~eparat~,on. ' ' - _  i . _  " ' . ~- " 
~the~ tissues by  de~lropho~esis  on  cel lulose acetate  " . " . - .... ' . . . . . .  - " - . . i ., - 
-~appor~.  Th is - fo~rn ,o f~ laeenmyr~e ta_~s ~na0re . .~ .~.od ic  " "~ " ' . . . .  " !; :" ' " ' ' " ' " - "  " " 
~]eet ropho~et ic  n lob i l ]~  th~n he~xosa,mimf ls . le :  A mid  . . . .  ' .~ .yme a :s .~y . . . .  : . .  ::.. " _'-:. - :. - - . . . . : . " - . .  • 
mOsi~ppa:re:nt d~gear . iy  :life, be ing :o~en _dfirfi- " ~oluf ibn o f  4-methylu=bemt'ery] :~3- i~N-acetyl~u[~Sm 
eu]*, ~odet~ct~ ~du]~- f i~sues .  : . . " ... .... : - " - ' .m i rdde"~- ta : fm~l  eoncen~af i0 f l .oy ]  ~ in .~ to ta l  - 
vo lume o f  320 ~;  A~ter 30ram at 37  C the  reaet ion  .The  present  ,~eport ~ a ,collal~Ora,tiv, e ~n~es~gation . . . . . . . . : " - ~: " °: 
by  Workers f rom three groups ,~a~l,ezest, d in _tiais " was Stopped by-fi,ae add i t iOnof  2n i l  of!O.i55 M :-- 
: • _"... . - . : . " : • ' : ~yehaepXev iomly  afij, n'St, ea:16pH.lO:4..by theadd i t ion  
- - :  : - "  .- " - . ..-. _ i-'. "- : - :. . .  ,0f 0.;05 '.~. tNa0II~:.T~he f l f i 'ores:;) lee:~ofthe ~be:~.ated_ .- 
_ : i : : .  -. - . _- : ;. , ; : :- 
/ .2 . ,3 i -~ ,p .hores i s . . . . . i .  - :  i ,  .-. i :!_ . " ...-H~Yosaminidase.CiSalsopre~ent;':Possiblyinin6r~ea" • 
-: " Starch-g~l eleC.,~o ,bore-sis a%pH"  '0 ~d zn'bse: - ~edam~mats,  :an~the tissues o ¢ patients ~dth eomple~e 
:iquent"deteetion f:enz~iafiC actlvit ~ was carried oat  .: .deficiency <ofhexos~,dases  A and.B(~:an' 'dh,0ffs . 
~s dosed.bed by  R~binson " " _ . • et al .  [5 j .  Cellogel acetate ,dise-~.~). Fig, 1 sho~s the  a-esults ofa  ce] ]u]ose  acetate 
:electlephoresis was Cardedou't  at pH 6 ,6 in  Ce~oge] : 
st~ps .(C~emetr0n, ~_i~a.n, Italy) by  Lhe a'nelhod of 
P0enaru  and Dreyfus I4] mad at pH 5.0 in 8ephar0se 
,]~I s~ps  :(GeL-nan Inst,z~men~ Co,, USA) "by :the 
" mouthed. -,of Hooghwi r /ke l  e* ~- "31~. ] .  - 
z.4. Seroiog~cat methods 
SAm~sera t.o hu,man tiv,e,~ he~:.osamin~dase A;a~d t,~ 
a mLxtu~ o f  human liver hex,osa,m:h~da~es A and B 
~¢exe p~epared by  Carroll and ]~obinson {:6]. Amtisera 
raised to  hnrnu~ pl~¢ent~d hexosam~daee A were 
prepared by Poenaru, Weber mad Dreyfus I7]..~ny 
rabbi~ hexosamin~,,!~e cCu~#~g :~nthe zntisera was 
~m~t:vated b3 mcub~o n at $6°C for ] h i  before any 
seral.o#ezl tes~ ~e,e  carried ~u~ The ~esl~g ,of SU.l:~h 
,~tisera fo~ p~e,~ipitafi,on ~f hex .osa~a~s~ has been 
pXeviousb, ,d.escrib¢:d by  Carroll1 and Robins,on [6].  
2:'5..]o~ ,ex c ~Tn ge ¢~ro~mZo.Kc ~hy  
,:Columns o f  Whatman DFAE 22 ion-exchange 
cellulose (W. J L  Balston L id . )were  equilibxaxed in 
• O.,'01 3M sodium phosphat~ bnfi~ex pH 7.0  befoa'c ch,Io- 
matography oi:-"tismae supea~aa1~m~s Lq the same buffer. 
Fractions •were elu'te~ in a szk gradie~rat Ms-rag to 0.5 M 
NaG1 in &m ~ame bnffel.  He:x.~sa~,d~se B was 
, duted  h-a 10 I~-] from ,a 10 cm >." 1 cm cdum in t~s  
way:mad hexm.amSnidase A eln2ed al 44 rot, 34 
f rom the start o f  the emergenc.~ of the salt g,i-adien~ 
Details of the me~thod have been pub]ishe:d previOu 
ly I8]. 
3.• Resul•tsand iscussion 
The most  ,anodic band 0 f  hexosa~dase  C ,coo 
b~ demonstm~,ed by.a]l three lnethods of electmp- 
h0resis. The "Cell:0gd' method gave the ,clearest set 
zafions and was flue easie.~..t ~o ~.e,ffo~m :consistently 
~iee,t~ophoresis of]euk, ocytes eXt.Iact from a ct~.' d ..with 
Sandhoff 's disease, his mother  and a nOm~ contro l  
In  this di~:~asa, hexosaminldase C is the o~'  ,~ .~ ib le  
~s.ozyme. The independent nature o f  C ieo,~i~r-aed by  
flue a~ion  o£ m~ti~exZ raised -to :oilaeX hexosa~dase  
~s.o-~nZymes. W]aen these antisera were added Io sam- 
ples c.oI, taSming hexozaminidase C and the ~the.~ fDrm~ 
~nty ~the A ma.d B forms weze prec~pitat.ed. ,Th~ ~upe~-, 
natants f rom the immun.oprecipitation were shown to 
contain the hexosaminidase ,C mfginatly pzesenL The 
~ame results were ob~-ain:ed whether nomaa] b~:~ con- 
~aining fo rms& B mad C or Tay Sae,hs.bra,~n with 
fo rm B and C were used, 
At*.empts t,o pmSfy hexos~dase  C by  i on  
.ex,e :h~nge chromatography .on D/EAE c~Tdulose .were 
.entirely un:~c.ee~sfifl even th,ough the na~th,od gave 
,good recovery o f  the A and B forms fx.om monna] 
brain and the B ~o~ ~xom Tay ~achs b~.  Form C 
appea~ xo be ,either denaTftli@d or i lzcve~ibly bound 
t,o *he ion-exchanger under ~ese ~eond~tions, The 
former explanation is most l ikely since no e.a~ymi~ 
activity :could be detected When the coluarm. ~uppolt 
was 5zicnbated with substrate aft:s.r ~le.~bove separa- 
tion,s had been carried on*. 
teX C 
leX A 
teX ]3 
)righa 
In addit ion t.o ..the A mad B forms. Che C form was 
. seen ~b be pre.sent ~in no~n~ adult blain:as well 'as in : . " . . . . .  --  1 . ; . - .  : : :  ~2 " " " " ~ " : . . . . .  " 
foetal brain and aeonatal spleen. A :considerable " " - . . . .  
• anioun:t ,of ~he C fo rm wa:s me~:en,% ".m f.oet'/[Tay Sachs Fig.•  L. College]. . . ¢lectro#oresis ,of.'10uk. Dcy*e~h~xo~aminidase:. . . .. 
:: ......... : : . .  -. . . . .  • . . . . . . . . .  {1) ~ndhoH]~ete~ozygoIe mother, {2) Sandhoffaffee~d ff~ 
- ' 1 : 8 2  - ~ . : = ' . " . - -  " " " " ~"  : . . . . . . . .  - - :  . . . . .  . : :  - . : _  . .  . . . . . .  ~ . . . . . . . . . . .  . ~ .  . . . • .  • . , . . ~ : ! : i  . . :  : . _ . - : -  . .  : .  . •~ - 
: -. " " -.. : " . '. :: " -  - ':" .: -- -:::--"-" ---.-: :.;:.. ': ' 
. 1 ~ precllmtati,on. One,naa.v.calc,uIa~e that  :.when each _:.. >-. 
~ enzy~ne as. rn.easured a ,  at~ pH op ihnum i,ila~1e IS . -  " .' 
? " .. appro.~r_.Am, a~ ely t]n-ee t imes ~ much h~xosam~,~ _- : 
--~" __ " A and B together .a~ G~xeLS:h~Xos .am~nidase  Can;d the. 
:~ . . . latter enzyme n,o longer ~s .',ms~gnificznL : . .  : . . 
~. nc The ~rigin and f i anct i0n .o fhexoSamin~da~e C 
reqni~es-ex,plana~on, ]~ presence £~~ost~e.a~y _: 
. detee~d i n fee:t~ mad neenaaal .~t~SUga~d p .m~c~:  .- 
a~ taray ~.  brain. ~inee~t ~s p~sen~ in Tay SaChsbrair~  
may .be- ~ugges~ed .~ha'~  i~ i~e~feClive m t~e hydrob' -  
~i~ of  ~an~iomde GM2.which-zcCumulztes ~n~hat 
- -  ~ ~ ~ a - ~ condition.. ~ . i s  not.~mq~risL~g i f  hexoszrninifl~.e:. C 
~ ~,~ ,~o 7-~ ~-o is specific for .g!ucozarn~.~.de-ztr~clu.res ~incethe 
~H ~erminal ~ugar ,~f GMz.has a g~ae,~0zam..imd,:e ¢~n~- 
gura~on. The enzyme may be ~e~at,e d.~o the early 
;~g. 2. pH-ae l i~ iy  p~o~-xl~ fez hu.a~aan l exosan~niflas~. TJa~ repo,~ts of  F rohwe~ .a~nd. Ga~ ~10] o f  evidence for 
effee~ ,of ~¢z.fia'fion f  pH ~ra l~¢r hexuszminidaze B (o) and Zpe¢],~ic ,f l-~u~osa~nTdr~dasezm~d ~aetosaan in~dasez  " 
13rain hex~samln~da~,e C { - )  p,x~t~mrcd b2¢ ~anm~nxapr~ella~itz~,on 73~ ga~J.f b r~.  - . i • " : " . . 
~ f  1he ~ther  L~oenzymes. wa~ S,iud~ed as d,es,~fibed an the  I¢x1. A ~, : r~ent  hypot ] ies~s .~br .~ ~_er re~z~ons .  o f  
hexosanain, d~ses.A and B propnses t.'~0: differen% ~nb-. 
units, one  Of  them =o,~u, -~on m bD~ e.~YP_I¢ fO i~Z 
A p~epa~a,R,~n o f  hexes .am~idas~ C f~ec o f  t~  A aud ~he o,th~,~ being p~rticula,~.~o ,ih~ A fo~m ~:~. ,,1]o 
and 13 ~orm~s and su~tab]e g.or p~egLmin, ary ¢hzracteri- Wh~e ~ hypothesis ~ead~,~y expiable.! ~ enzyme 
zafi.on.pu,rposes eoul;d be obtained h~wcvei by use o f  defz:~t in Tay Sachs disease (~pe~ific. u~t  defective). 
~2~e above anfiser~ Th,u~ when a5 :~ w/v h0mo.genate ma~ in Sandhof f~~e~e {¢:ommon unk  dr, feetivi)-~t 
iof n~nna~ b.r :am tizsne was incub~l,e.d at 4 ° C for 16 hz .:as ,diffie.ult le  ~ncorporme hexosam~.'da~e Co lt~ dif- 
with a ~uitable amo,um o f  anti-hexosamtnidase A a,ud f~rent pH optic, urn, slubstra~e specificity an~l Lmmun~- 
B serum :those two enzymic 9orrras wer~ a!most corn- ]ogie~d response ~J~-po',m~ ~oma iudependen~ genetic 
plet,dy removefl f rom ~31u~ion.Agt.er cemASugad.on origin: 
flae ~uperna~ant appeaTed ~o contain opJy hexos~nha~- 
dase 'C on .e'l.eetrophore.si~ and m .aTmta~." ed ~t.~ aefivi W 
• ~ma,d physical cImr, aeteristics for at ~east 2 weeks at Aekn,owledgemenis " " 
4oc.  - .. 
One reason why the px~es.enee o f  .this acfiviW may T~hi~ work wa, s supported by grams f rom the 
be  .~v:eflook.ed is ~a*-..it.~as ~ ~f,fe~ent pH op.timu,m. BaSd~ Medical Resear, eh (Coune~, the ~'~e~herl~t~ 
'Other hexosaminidases hawe been fuund ~ have Organis~fion ,of kt~ta~e Scien~L~c ~esCzr~ (ZWO) and 
.~Wpie~ ,optima o f4"5  ~ expee~:ed for !ysos-0m~d ' ~e  foundat,~on for E~emic~I research Ln lhe Nelhci- 
~nz3m~ez;" :Hexos~lase  :C prepared  a~ above has  lmud~ {SON) -  
~opiimal ~eti~i,tyaI pH 6- -7  (f~g,2) 7an a'greem~n~ ~,~h -. - : • . . . 
,the earner esults of':Overd~jk ~9]. Its contr ibution t~ 
the total.activity me~smx:d a1 "the more usn~/a.c~d pi-t~8 l~_efz~renee~ - - . " - " 
may be relal.~vely zrna~ . : thDughs Jmn~ean~ Unfle~ . - " . • :- : " :--. " . _ -- '. " 
na,Iu, ral ,~on.-digi:on~. Thus w,hen 225un i ts  ~f ac t i~ ,  " . . . . .  " .... - " • . . . . . .  
f rom normalhuman brah  ,were ~rea~ed ~5Ih ~h~. I 1 ~] Robinson, D.;:and S~,,'.Km.g, 3.-L (I9.:68L Bi'oehera. '3. 
- "" 1.07, 32~-327 . . . .  " " 
" above ant~sera .only .15.6 units ~ meaSured aI  pH 4.5 ~2] SfirRng,.3.L {1972). ~0Ctdr~ Bi~uh~. Acla 271, 
remained in ~.olu~on. When the aetlVFty of'~he ~tar- -. ~ " ~ - " : . . . .  . " . . . .  
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